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— 

Option 1 

10 Points 

Choose ihe correct answer for the following statements: ("Verification of your choice is A MUST 

when numerical data are civcnl 



(1) Plane; = 10 m carries charge 20 nOml The electric field intensity a* the origin is 

(a) -10(3, V/m (b) -1 Simj V/m (c) -72iu f VAn (d) *360 m M V/m 

(2) Point charges 30 uC t -20 nC and 10 itC are located at (-1,0,2), (0,0,0), and (1,5,-!) 

respectively* The total flux leaving a cube of side (V in centered al the origin is: 

(a) -20 nC (b) 20 nC (c) 10 nC (d) 30 nC 

(3) A potential field is given by V “ 3ay - Jj\ Which of the following is not true? 

(a) The potential difference between point (2, - 1, 4) and point (2. - 1 * -4) is zero, 

(b) At point (1, fl t -l) p E vanish. 

(o) The electric field at (2, - L 4) is 3fO - a? V/m. 

(d) The potential at (0, 1 , 0) i s-J V r 

(4) Which is not an example of convection current? 

(a) Electric current flowing in a copper (h) A beam of moving charges 

(c) Electronic movement in a vacuum tube (d) An electron beam in cathode ray tube 


(5) The relaxation time of a material having a - 10' ' nihu/m and C r = 5 is 

(a) 5* IQ' 10 seconds (b) 10 minutes (c) 15 hours (d) 51.2 days 

(6) A capacitor connected to a battery stores energy mice ns much with a given dielectric as 
It dees with air. The susceptibility of die dielectric b 

(a)0 (b)2 (c) 1 (d}3 

(7} Identify the configuration in ihe figure that is not a correct rep rcscuta lion of/ and // 

(a) Configuration (b) Configuration (c) Configuration (d) Configuration 

/ 


©. ©. 


c> 


H 




H 


0} © C3J « 

(S) Two parallel wires carry currents along Hit same direction. The force experienced by 
one due to the other is 

(a) Perpendicular to Lhe lines and (b) Parallel to the lints 

(c) Perpendicular to die lines and repulsive (d) Zero 
{9} The flux through each turn nf n 100-tum coil is (t 1 - 2t) mVVb, where t ii in seconds. 
The coil induced ctnf % t 1 ■ 2 second is 
(a) 1 V (b) *1 V (c) 4 mV ! (d) -4 mV 

(10) Identify which of Ihe following expressions is (are) not Maxwell's equations for time- 
varying fields: 

(a) V ■/ + dp v /dt = 0 (b) V - E = - BB/dt 

(c) V ■ D = Pv (d) # H. dl = J(ff£ + £ dE/Bt) * ds 
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(1) Both and arc dimensionless. 

( 2 ) The electric flux density on a spherical surface r ~ b produced by a point charge Q located 
at the origin is the same as that produced by a charge of the same value os Q but distributed 
over the surface r^a where a<b. 

(3) Inside a conductor, the electric field intensity is changes with the position. 

(4) A conductor is an equ (potential body. 

(5) for a free-charged dielectric-dielectric interface, the tangential components of the electric 
flux density in the two materials are equal. 

(6) Faraday's law states that the line integral of the tangential component of H around a closed 
path equals the net current enclosed by' the path. 

(7) An isolated magnetic pole exists. 

(8) The magnetic vector torque (T) on a current loop placed in a magnetic field is the vector 
product of its magnetic moment m and the magnetic flux density B. 

(9) For any solid cylindrical conductor, the magnetic field inside the conductor does not 
contribute to its total inductance. 

(It)) Sometimes a voltage i$ induced across a conductor when it remains absolutely stationary 
within a steady magnetic field. 


utstifin 3 


15 Points (1,3 J.[2.2.2,2|) 


A circular ring of charge with radius a lies in free space in the z “ 0 plane, centered at the origin 
and has a uniform charge density of pi C/m. 

I A 

(a) What is the total charge of the ring 

(b) Find the electric field intensity at point AfGAft) 

(c) Find the electric potential at point A <"■ — s. 

(d) For jO t = Sjtc,, C/m and a = 4 m. Calculate; / J^__4 * 

(0 The magnitude of electric field intensity at 


point f i (0,0,3) 


Pl-Sn* 


(ii) The force acting on a unit positive-charge placed at Pi(0,C,-3) 

(iii) The work-done needed to move a unit positive charge from point Pi to point P; 

(iv) If a point charge Qi is located at the origin. Find die value of Qi which produce 
the same field intensity of the ring at point P t 
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Question 4 


IS Poims ftm 


(a) Starting with Gauss's law, deduce m expression for eketric field intensity of a point 
charge 


(b) Consider the following charge distribution: 

* a point charge of IOjiC is located at r n 0* and 

* a uniform surface charge density of -IjiCW at r = 2 

(i) Calculate the Electric flux density D at t “l and r “ 3 
(it) What uniform volume charge density should be 

established in the region 4 <t< 6 for D to vanish at r^7. 



(c) For the capacitor shown in the Figure, 
Find expressions for the following 

(i) the capacitance 

(ii) the energy density in each region 


Diwnrtcr-dj 

H H 



DimUttf “ dj 


Question S 


[6 Points {2, 4, 4, 2,2,2) 


An infinitely tong straight filament carries current of (J) lies in free-space along z-axis, 

(a) Use Ampere's law to obtain the magnetic field intensity and the magnetic flux density at 
point (0*4 meters, 0). 

(b) Determine the force exerted on the filament if the area surrounding it has a magnetic flux 
density of E — d* — tty T, 

(c) Determine the mutual inductance between the filament and a single turn rectangular coil 
of sides a and b placed on the x-z plane with the one of the b sides lies along the x- axis 
between the points (jf<j,O,0) and (* 0 + 6 , 0 , 0 ). 

(d) If the filament current varies sinusoidally with time as l m sin(oJt). 

(i) Find the emf induced in the coil as well as the integral of the produced motional 
electric field dot dl along the turn perimeter. 

(ii) Write the appropriate Maxwell's equation for the previous case in the integral form. 
Hence derive its differential form in not more than three steps of answer, 

(iii) If the relative permeability of the medium surrounding the filament is 50 and the 
filament carries a do current 1, determine the magnetic polarization (magnetization). 
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jcstion 6 


19 Points <[W],P.«]) 



(a) Consider an infinite length hollow conducting tube of conductivity ^ S/m carrying a 
current / with a uniform current density as shown in the figure. 

CO Apply Ampere's law to derive expressions for the magnetic field 
intensity everywhere and sketch the results as a function of the 
radius r 

(ii) Derive a formula for the resistance per unit length of the tube 

(iii) The space 0 < r < b is now filled with a conducting material whose 

i 

conductivity is er 2 S/m. Current / in Ampere, flows through the area 0 < r < a with 
a constant current density. Derive a formula for the voltage drop across each unit 
length of the filled tube 


1 I 

it 


(bj A point charge of 4ue q mC is located at point (10, -1,1) in Cartesian coordinates in the 
presence of a perfectly conducting plane located at z=0 in free space. 

(i) Sketch the image equivalence and the electric field lines 

{ii} Calculate the electric field intensity, the electric potential and the surface charge 
density at (0,0,0). 


Wish you all the best 



Tanta University 
Faculty of Engineering 
Electrical Power and Machine* Engrneerinc 
V*ar - Electrical Engin Bering 


Electromagnetic Ffafd* 

2014/2015 (Final 6HamJ 
Time: 3:00 hr* Max Marks Hb 


You may substitute for the following constants, Only, If is needed to odd terms containing (hem. 
Otherwise, leave the results in terms of it. e u anchor (!„. 

it- 3, 14 1 59 *#*054x10*1$ C^N '’in' 2 peHhi *10 ‘ 

Marksf25J 


“1 


. .. 

&- suite true or false and correct the false statements 

i * The displacement current is significant it) low frequencies 

2- 1 he choice of Gauss’s surface depends on the symmetry of die charge distribution m sprite 

\ Th. i „ , . <e 

y- i ri" eiectnc field at the boundaries between iwu Jiclccifai. materinr- hay, nunrhaj *- - r ^ r * 
components only, s/ 

. (Wtk-M 

*» Gas conductivity depends onfv on the mot ion of negative charges ^ 

~~ ^ he ch arge inside a conductor is iiqi wro in Mcady state 

b- A charge of 2 riC/m 1 is uniformly distributed over the infinite plane that passes through the 
points {2, 2, 0), (2, -2. 0) and (0. 0, 1) in Cartesian coordinates. Find the vector of it t dec trie 
field produced 


c- A i ^4.^' ^ ^define iKc fa El owi ng term: 

■ Polarisation 
» Diversion theorem 


Conductivity 

- 9-J 


T» 


• Displacement currcni dec ity 

Voltage gradient • Continuity of Current 

Question 2: MarktfiOj 

u- Three infinite uniform sheets of charge are located in tree space ns follow*. 

3nC/m J in a= -4, GnC/m' at v - I, and -SnCW iti x i 

In addition, a point charge of 2nC til P^A x 2 „ y 0, r 0) tnd a ime < harge -2nC ai . ; 

j - 3. Find E at the point 

(a) p A ( 2, 2 , 2); (b) /V 0. 0. 0), in (.'artesian coordinates 


b- Given the electric flux (tensity Zi*- o it if nC’ ni in fret space 
(a) find electric Held strength at point P(r - 2, P a 25". a 90*); 
fbj lind the total charge within the sphere r - 4. 


e- A parallel-plate capacitor coniains three dielectric layers of 20cu arc The layer-, t , 
given relative permittivity and width of f-r 1 »*d dj-OJmm, tz*l and d ; i .tmm md 
and d]=0,4nwi Find the overall capacitance and the percentage of the loud stored energy 
located in each of the three regions It a voltage of lOOVoll is applied io tin? capiu.ii 
terminals. Find the total polarization in first layer 


With bast wishes 
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Question ,.v 

■ l n.i tho nnguctn lUsi intensity II in Cartesian 
r.aw swi* 1 the center of the rectangle 

r,i nu\o\ r ; <o,o.tn, r* o,o.si and rmM) 

l ■,• lie J is produced b> filamentary current of !0A 
circulating ex shown in figure 



1 \-rv«s :k* i*i ■ ti tAuicslan components lit 
p , • 0.0 1, <* -v, r 0) in the field ol ami.il cable a - 
; b *nim, c - Ilium and I 0 BA The current 
:o Slows axially ism* die cenu.it londucwr, the positive 
z direction 



Titiii the current density s ector causing the magnetic field strength: 

// = .Yyz(£i, + a.) 

Question J: ... — -nwmi 

V. ;,:c Jots:. Mawvdl equations for magneto static field and static electrical field in free 
space in both differential and integral forms. 


: I . smglc turn coil? A and B are so positioned that 60% of the flux produced by B links 
„v .A. A current ol 6A in coil B produces a tula I flux of I.KmWtv Determine: 

[I] the mutual inductance 

[2’ the e rr: f induced in coil A when u current of 6A in coil B is reduced linearly lu zero in 
I ms . 


c- Derive an expression lor the voltage generated by a Faraday disc of radius b and rotates with 
i-i angular velocity w radian- sec itt n uniform magnetic field of density B Tesla. 


f.- 


With best wishes 
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